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IMAGE PROCESSING APPARATUS 

[0001] This application is based on application No. 2002- 
295978 filed in Japan, the contents of which is hereby 
5 incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention directs to an image 

10 processing apparatus for manipulating an image, such as 
copier, printer, scanner and so on. 

2. Description of the Related Art 

[0003] Presently, a JPEG format has been generally used 
15 as an encoding format to compress a still image, which 
compresses an image data using a discrete cosine 
transform. However, in late years, for the purpose of 
providing improved compression performance and extended 
function, development and distribution of a JPEG 2000 
20 format has been promoted, which compresses an image 
data using a wavelet transform. As a feature of this JPEG 
2000 format, it is known to optionally identify a specific 
region in image data as a region of interest (hereinafter, 
referred to as ROI) by encoding the specific region prior to 
25 other regions to allow the specific region to be recognized 



roughly at an initial stage in transmitting the image data, or 
by encoding the specific region in image data in higher 
quality than other regions, as disclosed in Japan Patent 
laid-open publication 2001-21 8062. 

[0004] However, generally, for example in case of 

printing a JPEG 2000 file including a ROI, it tends to 
become difficult to identify a ROI from a printed image if an 
image data has a ROI of which its boundary is obscure, if a 
plurality of ROIs are included in image data, or if ROI is a 
relatively small region. 

[0005] To resolve this problem, as a method for bringing 
the ROI into clear view by adding an outline to ROI, it is 
known to generate mask information indicative of position 
for pixel set to ROI from quantized values of frequency 
transform coefficient (Wavelet transform coefficient) and 
perform bitmap decompression. However, this method has 
a defect that high-capacity storage area is needed to store 
a ROI mask information. 

SUMMARY OF THE INVENTION 
[0006] Therefore, it is an object of the present invention 
to provide an image processing apparatus for obtaining an 
output from which a ROI in image data can be identified 
precisely and completely, without requiring high-capacity 
storage area. 
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[0007] In an aspect of the present invention, there is 
provided an image processing apparatus for decoding a 
compressed image data, the image data being divided to a 
plurality of tiles, each of which is a basic unit of process in 
5 encoding or decoding process, the image processing 
apparatus comprising: a detector which detects an 
existence status of ROI set within said compressed image 
data; a determiner which determines whether each tile is a 
ROI tile composed of only ROI, a non-ROI tile composed of 

10 only non-ROI, or a ROI boundary tile composed of ROI and 
non-ROI based on said existence status of ROI detected by 
said detector; a processor which shifts only frequency 
transform coefficient of said ROI set within each tile to 
lower bit side for said ROI tile and said non-ROI tile 

15 determined by said determiner, and which shifts frequency 
transform coefficients of both ROI and non-ROI set within 
each tile to lower bit side. 

[0008] According to this aspect, for example, it is 

possible to cause transform coefficient of frequency 

20 component corresponding to non-ROI to be zero so that ROI 
within ROI boundary tile can be set in black, and thus, a 
bordering line can be added on the outline of ROI. 
Accordingly, it is possible to generate an output from which 
a ROI can be recognized properly and without omission. 

25 [0009] Said detector may detect the existence status of 
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ROI set based on a frequency transform coefficient of said 
tile for every tile. 

[0010] Said processor may shift a frequency transform 
coefficient corresponding to non-ROI to lower bit side for a 
5 tile which abuts with said ROI boundary tile among said 
non-ROI tiles determined by said determiner. 
[0011] According to this feature, non-ROI tiles which abut 
with ROI boundary tiles can be set in black, and thus, 
thickness of said bordering line added to the outline of ROI 
10 can be varied. Accordingly, it is possible to generate an 
output from which a ROI can be recognized more properly 
and without omission. 

[0012] In another aspect of the present invention, there is 
provided an image processing apparatus for decoding a 

15 compressed image data, the image data being divided to a 
plurality of tiles, each of which is as a basic unit of process 
in encoding or decoding process, the image processing 
apparatus comprising: a detector which detects an 
existence status of ROI set within said compressed image 

20 data; a determiner which determines whether each tile is a 
ROI tile composed of only ROI, a non-ROI tile composed of 
only non-ROI, or a ROI boundary tile composed of ROI and 
non-ROI based on said existence status of ROI detected by 
said detector; a processor which performs a specific 

25 process for frequency transform coefficients of ROI and 
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non-ROI within each tile for luminance component and color 
difference component of each tile determined by said 
determiner. 

[0013] According to this aspect, ROI and non-ROI can be 
5 set in different colors, respectively, and thus, it is possible 
to generate an output from which a ROI can be recognized 
properly and without omission. 

[0014] Said detector may detect the existence status of 
ROI set based on a frequency transform coefficient of said 

10 tile for every tile. 

[0015] Said processor may shift only frequency transform 
coefficients corresponding to ROI to lower bit side for 
luminance component and color difference component of 
ROI tile determined by said determiner, shift frequency 

15 transform coefficients corresponding to non-ROI to lower bit 
side for color difference component determined by said 
determiner and shift frequency transform coefficients 
corresponding to ROI to lower bit side for luminance 
component of ROI boundary tile determined by said 

20 determiner while shifting frequency transform coefficients 
corresponding to both ROI and non-ROI to lower bit side for 
color difference component of ROI boundary tile. 
[0016] According to this feature, ROI in image data can 
be displayed in full color while displaying non-ROI in 

25 monochrome and thus, it is possible to generate an output 
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from which ROI can be recognized properly and without 
omission. 

[0017] In another aspect of the present invention, there is 
provided an image processing apparatus for decoding a 
5 compressed image data, the image data being divided to a 
plurality of tiles, each of which is a basic unit of process in 
encoding or decoding process, the image processing 
apparatus comprising: a detector which detects an 
existence status of ROI set within said compressed image 

10 data; a determiner which determines whether each tile is a 
ROI tile composed of only ROI, a non-ROI tile composed of 
only non-ROI, or a ROI boundary tile composed of ROI and 
non-ROI based on said existence status of ROI detected by 
said detector; a processor which performs a first process 

15 for said ROI tile and said non-ROI tile determined by said 
determiner, and which performs a second process for said 
ROI boundary tile determined by said determiner. 
[0018] According to this aspect, it is possible to generate 
an output from which a ROI can be recognized properly and 

20 without omission. 

[0019] Said first process may be shifting only frequency 
transform coefficient of said ROI set within each tile to 
lower bit side for said ROI tile and said non-ROI tile 
determined by said determiner, and said second process 

25 may be shifting frequency transform coefficients of both 
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ROI and non-ROI set within each tile to lower bit side for 
said ROI boundary tile determined by said determiner. 
[0020] According to this feature, for example, it is 

possible to cause transform coefficient of frequency 
5 component corresponding to non-ROI to be zero so that ROI 
within ROI boundary tile can be set in black, and thus, a 
bordering line can be added on the outline of ROI. 
Accordingly, it is possible to generate an output from which 
a ROI can be recognized properly and without omission. 

10 [0021] Alternatively, said first process may be shifting 
only frequency transform coefficient of said ROI to lower bit 
side for luminance component and color difference 
component of said ROI tile determined by said determiner 
and shifting frequency transform coefficient of said non-ROI 

15 to lower bit side for color difference component of said non- 
ROI tile determined by said determiner, and said second 
process may be shifting only frequency transform 
coefficient of said ROI to lower bit side for luminance 
component of said ROI boundary tile determined by said 

20 determiner and shifting frequency transform coefficients of 
both ROI and non-ROI to lower bit side for color difference 
component of said ROI boundary tile. 

[0022] According to this feature, ROI and non-ROI can be 
set in different colors, respectively, and thus, it is possible 
25 to generate an output from which a ROI can be recognized 



properly and without omission. 

[0023] In another aspect of the present invention, there is 
provided a method of processing image for decoding a 
compressed image data, the image data being divided to a 
5 plurality of tiles, each of which is a basic unit of process in 
encoding or decoding process, the method comprising steps 
of: detecting an existence status of ROI set within said 
compressed image data; determining whether each tile is a 
ROI tile composed of only ROI, a non-ROI tile composed of 

10 only non-ROI, or a ROI boundary tile composed of ROI and 
non-ROI based on said existence status of ROI detected by 
said detector; performing a first process for said ROI tile 
and said non-ROI tile determined by said determiner, and 
performing a second process for said ROI boundary tile 

15 determined by said determiner. 

[0024] According to this aspect, it is possible to generate 
an output from which a ROI can be recognized properly and 
without omission. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] Fig. 1 is a block diagram illustrating an internal 
configuration of an image processing apparatus according 
to one embodiment of the present invention. 
[0026] Fig. 2 shows a process flow of decoding a JPEG 

25 2000 file using a CODEC contained in the image processing 
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apparatus. 

[0027] Fig. 3 is a schematic view of a max-shift method 
which is exemplary as a method for distinguishing ROI from 
non-ROI in a JPEG 2000 file. 
5 [0028] Fig. 4 shows an image data including a ROI. 

Fig. 5 is an enlarged view illustrating an inside of 
frame X. 

[0029] Fig. 6 is schematic view illustrating a bit shifting 
process performed to ROI boundary tile "A" in Fig. 5. 
10 [0030] Fig. 7 shows an image data including an 

emphasized ROI. 

[0031] Fig. 8 is a flow chart of ROI analysis process for 
each tile according to the first embodiment of the present 
invention. 

15 [0032] Fig. 9 is a schematic view illustrating a bit shifting 
process performed to ROI tile "B" for luminance component 
and color difference component. 

[0033] Fig. 1 0A is a schematic view illustrating a bit 
shifting process performed to ROI boundary tile "A" for 
20 luminance component. 

[0034] Fig. 10B is a schematic view illustrating a bit 
shifting process performed to ROI boundary tile "A" for 
color difference component. 

[0035] Fig. 11A is a schematic view illustrating a bit 
25 shifting process performed to non-ROI tile "C" for 
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luminance component. 

[0036] Fig. 11B is a schematic view illustrating a bit 
shifting process performed to non-ROI tile "C" for color 
difference component. 

[0037] Fig. 12 is a flow chart of ROI analysis process for 
each tile according to the second embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0038] Embodiments of the present invention will be 

described below with reference to the accompanying 
drawings. 

FIRST EMBODIMENT 

[0039] Fig. 1 is a block diagram illustrating an internal 
configuration of an image processing apparatus according 
to first embodiment of the present invention. In F ig . 1 , an 
example is shown, in which a Direct Print is performed, that 
is, a JPEG 2000 file is provided directly to an image 
processing apparatus 1 via a network from Internet or other 
computers, processed, and output to be printed. It is noted 
that a source for providing a JPEG file in Direct Print is not 
limited to Internet or other computers, and external devices 
such as a digital camera, scanner, or recording media such 
as Compact Flash (TM), Smart Media (TM) may be used. 
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[0040] The Image processing apparatus 1 has a CPU 2 
connected to a bus 8 used in common with other 
components, a memory block 3, a Codec 4 for JPEG 2000 
file, a printer Interface 5 (noted as "PRINTER l/F" in Fig. 1 ) , 
5 a print section 6 and a network interface 7 (noted as 
"NETWORK l/F" in Fig. 1 ). In the image processing 
apparatus 1, Direct Memory Access (DMA) is performed for 
data transfer between components other than CPU 2 and 
the memory block 3, and CPU 2 controls DMA start to 

10 manage steps from file input to print data output. 

[0041] In image processing apparatus 1, when a JPEG 
2000 file is externally input via network, the file is 
transferred from network interface 7 to memory block 3 via 
a path "a" firstly. An encoded data constructing a JPEG file 

15 is stored in memory block 3, and transferred to Codec 4 via 
a path "b" sequentially. 

[0042] In Codec 4, the encoded data is decoded. By 
using Codec 4, when a JPEG file including a ROI is 
manipulated, a process for emphasizing a ROI can be 
20 performed, as will hereinafter be described in detail. The 
decoded data is transferred to memory block 3 via a path 

[0043] In memory block 3, a bitmap data is generated in 
an area based on decoded data that have been transferred. 
25 The bitmap data is transferred to printer interface 5 via a 
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path "d" every time that one page of the bitmap data has 
been generated and then output to print section 6 as a print 
data. 

[0044] Fig. 2 is a diagram illustrating a flow for decoding 
5 a JPEG 2000 file by Codec 4 in the image processing 
apparatus 1. It will be described for a case in which an 
image data is divided to a plurality of rectangular tiles, 
each of which is a basic unit of process in wavelet 
transform and it is determined for each tile whether it is a 

10 tile composed of only ROI (hereafter referred to as M ROI 
tile"), a tile composed of only region which is not region of 
interest (hereafter referred to as M non-ROI tile") or a tile 
existing on the boundary of ROI and composed of ROI and 
non-ROI (hereafter referred to as n ROI boundary tile"). 

15 [0045] First, a JPEG 2000 file input into Codec 4 is 

deformatted. In this deformatting process, an encoded 
string of JPEG 2000 file is analyzed, and a ROI information 
described on header contained in strings of JPEG 2000 file 
is read. As will hereinafter be described in detail, in 

20 general, a JPEG 2000 file including ROI is encoded with 
quantized values of wavelet transform coefficient which 
correspond to ROI being shifted to Most Significant Bit 
(MSB) side by "S" bits in relation to that of non-ROI. The 
ROI information described above is of representing bit sift 

25 amount "S" by which the transform coefficient 



corresponding to ROI is shifted. 

[0046] After deformatting process, the encoded data is 
entropy decoded. The decoded data is composed of a 
plurality of bit planes and sub bit planes, each of planes is 
5 parallel to each other. Then, coefficient bit modeling is 
dissolved (coefficient bit demodeling), and therefore, a 
transform coefficient is obtained. 

[0047] Based on the transform coefficient obtained as 
described above, a ROI is analyzed. As will hereinafter be 

10 described in detail referring to Fig. 8, first, an existence 
status of ROI within tile in progress is detected and it is 
determined whether it is a ROI tile, a non-ROI tile or a ROI 
boundary tile. Then, based on the determination result and 
the ROI information read in file inputting, a transform 

15 coefficient is obtained, which is generated by shifting the 
transform coefficient after coefficient bit demodeling by a 
bit shift amount (for example, bit sift amount "S"). 
[0048] If the JPEG 2000 file is of being quantized in 
advance, continuously, components of each color is 

20 generated by reverse wavelet transforming the data. 

[0049] As described above, a JPEG 2000 file including a 
ROI is decoded with quantized values of wavelet transform 
coefficient which correspond to ROI being shifted to MSB 
side by "S" bits in relation to that of non-ROI, and this is 

25 the result of employing the max-shift method which is 
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typical as a method for identifying ROI and non-ROI in a 
JPEG 2000 file. Fig. 3 is a schematic diagram illustrating 
such max-shift method. 

[0050] In general, when ROI is set on a JPEG 2000 file, 
first, a mask information representing pixel position defined 
by ROI is generated, and next, a bit shift amount "S" is 
determined and quantized values of wavelet transform 
coefficient corresponding to all pixels are shifted to MSB 
side by "S" bits. Then, based on a mask information 
generated in advance, quantized values are shifted to Least 
Significant Bit (LSB) side by "S" bits for pixels other than 
pixels defined as ROI. As a result, as depicted on the left 
in Fig. 3, quantized values of the wavelet transform 
coefficient are shifted to MSB side by "S" bits for only 
pixels defined as ROI. And continuously, encoding process 
is performed. 

[0051] In decoding such JPEG 2000 file, quantized values 
of wavelet transform coefficient beyond 2 s are recognized 
as corresponding to ROI, quantized values of these 
transform coefficient are shifted to LSB side by "S" bits as 
depicted on the right in Fig. 3 so that shifting by the max- 
shift method is dissolved. 

[0052] Fig. 4 shows an example of image data including 
ROI 10. In Fig. 4, a region other than ROI 10 shaped 
arbitrarily is denoted as 12 to represent non-ROI. 
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[0053] Furthermore, Fig. 5 is an enlarged view illustrating 
an inside of frame X surrounding a region including ROI 10 
and non-ROI 12 as shown in Fig. 4. As seen from Fig. 5, 
an image data is of being divided to a plurality of tiles, 
each of which is a basic unit of process in wavelet 
transform. The size of tile is different depending on the 
processing system to be used. For example, when a 
Multifunction Peripherals (MFP) is used as the image 
processing apparatus 1, it is appropriate to use about 128 * 
128 as the size of tile due to restriction for memory 
capacity. 

[0054] Furthermore, as shown in Fig. 5, numeral "A", "B" 
or "C" representing type of tile is appended on upper left of 
each tile. In particular, tile "A" is ROI boundary tile 
including ROI 10 and non-ROI 12, tile "B" is ROI tile 
composed of only ROI 10 and tile "C" is non-ROI tile 
composed of only non-ROI 12. 

[0055] In first embodiment, if necessary, a common bit 
shifting process as shown in Fig. 3 is performed to ROI tile 
"B" and non-ROI tile "C", and on the other hand, a bit 
shifting process as shown in Fig. 6 is performed to ROI 
boundary tile "A" so that ROI 10 is emphasized. 
[0056] Fig. 6 is a schematic view illustrating a bit shifting 
process performed to ROI boundary tile "A". As seen from 
Fig. 6, regardless of whether it corresponds to ROI or not, 
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quantized values of all wavelet transform coefficient are 
shifted by "S" bits for ROI boundary tile "A". 
[0057] By performing such processes, quantized values of 
wavelet transform coefficient corresponding to non-ROI 
become zero, and ROI 10 (filled portion) contained in ROI 
boundary tile "A" as shown in Fig. 5 can be set in black 
color. As a result, bordering line 15 can be added to a 
boundary of ROI 10 as shown in Fig. 7. 

[0058] It is noted that only ROI boundary tile "A" is 
described above as target of bit shifting process in first 
embodiment, but it is not limited to such embodiment. For 
example, a process as shown in Fig. 6 may be performed to 
non-ROI tile "C" adjacent to ROI boundary tile "A". In this 
case, a line thickness of bordering line 15 added to a 
boundary of ROI 10 can be varied. Furthermore, in first 
embodiment, quantized values of wavelet transform 
coefficient is shifted by "S" bits for all pixels composing 
ROI boundary tile "A", but it is not limited to such 
embodiment. For example, quantized values of wavelet 
transform coefficient corresponding to non-ROI may be 
displaced with predetermined values. 

[0059] Fig. 8 is a flow chart of ROI analyzing process for 
each tile. In this process, first, a transform coefficient with 
coefficient bit modeling being terminated is generated (step 
11). Next, a dynamic range (lower limit to upper limit) for 
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generated transform coefficient is analyzed (step 12). That 
is, number of bits composing each transform coefficient is 
detected. Subsequently, it is determined whether the 
detected dynamic range is beyond bit shifting amount "S" of 
the max-shift method read from header contained in 
encoded strings of JPEG 2000 file (step 13). 
[0060] As a result of step 13, when it is determined that 
the dynamic range is not beyond "S", the tile in progress is 
recognized as non-ROI tile "C" and a common process is 
performed (step 17). This is the end of the analyzing 
process. 

[0061] On the other hand, as a result of step 13, when it 
is determined that the dynamic range is beyond "S", 
continuously it is determined whether there is a transform 
coefficient less than "S" bits in the tile (step 14). As a 
result of step 14, when it is determined that there is not a 
transform coefficient less than "S" bits, the tile in progress 
is recognized as ROI tile "B" and a common process is 
performed so that a transform coefficient for which shifting 
resulted from the max-shift method being dissolved is 
obtained (step 16). This is the end of the analyzing 
process. 

[0062] On the other hand, as a result of step 14, when it 
is determined that there is a transform coefficient less than 
"S" bits, the tile in progress is recognized as ROI boundary 



tile "A" and a specific process is performed so that all 
transform coefficients in the tile is shifted to LSB side by 
"S" bits (step 15). And thus, wavelet transform coefficient 
corresponding to non-ROI in ROI boundary tile "A" become 

5 zero and a common bit shifting process is performed to 
quantized values of transform coefficients corresponding to 
ROI so that a transform coefficient for which shifting 
resulted from the max-shift method being dissolved is 
obtained. This is the end of the analyzing process. 

10 [0063] In first embodiment, by performing specific 

processes to ROI boundary tile "A" as described above, the 
bordering line is added to outline of ROI in image data, and 
thus, it is possible to generate an output from which a ROI 
can be recognized properly and without omission. 

15 SECOND EMBODIMENT 

[0064] In first embodiment as described above, a process 
for adding a bordering line to outline of ROI 10 is 
performed to emphasize ROI 10 contained in image data, 
and on the other hand, in second embodiment, a process 

20 for displaying ROI 10 in full color and non-ROI 12 in 
monochrome. Concretely speaking, in decoding a file, each 
tile is decomposed to luminance (Y) component and color 
difference (Cb, Cr) component and then, for each 
component, an appropriate bit shifting process is performed 

25 to the wavelet transform coefficient so that only ROI 10 
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contained in image data is displayed in full color. 
[0065] Hereinafter, bit shifting processes performed to 
ROI tile "B", ROI boundary tile "A" and non-ROI tile "C", 
respectively, will be concretely described with referent to 
5 Fig. 9, Fig. 1 0 and Fig. 1 1 . 

[0066] Fig. 9 is a schematic view illustrating a bit shifting 
process performed to ROI tile "B" for Y, Cb, Cr components. 
As seen from Fig. 9, for all of Y, Cb, Cr components, 
quantized values of wavelet transform coefficient beyond 2 
10 (in this case, all values) is recognized as of corresponding 
to ROI, and a shifting process is performed so that 
quantized values of the transform coefficients is shifted to 
LSB side by "S" bits. 

[0067] Accordingly, ROI tile "B" can be displayed in full 

15 color without lacking color information. 

[0068] Fig. 10A is a schematic view illustrating a bit 
shifting process performed to ROI boundary tile "A" for Y 
component. As seen from Fig. 10A, for Y component, 
quantized values of wavelet transform coefficient beyond 2 s 

20 are recognized as of corresponding to ROI, and a shifting 
process is performed so that only quantized values of the 
transform coefficients are shifted to LSB side by "S" bits. 
[0069] On the other hand, Fig. 10B is a schematic view 
illustrating a bit shifting process performed to ROI 

25 boundary tile "A" for Cb, Cr components. As seen from Fig. 
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10B, a shifting process is performed to ROI boundary tile 
"A" for Cb, Cr components so that all quantized values of 
transform coefficient are shifted to LSB side by "S" bits. 
[0070] Accordingly, ROI boundary tile "A" can be 

displayed in full color at ROI and in monochrome at non- 
ROI. 

[0071] Fig. 11A is a schematic view illustrating a bit 
shifting process performed to non-ROI "C" for Y component. 
For non- ROI tile "C", quantized values of wavelet 
transform coefficient beyond 2 s are not found, and thus, a 
bit shifting process is not effectively performed for Y 
component as shown in Fig. 11A. 

[0072] On the other hand, Fig. 11B is a schematic view 
illustrating a bit shifting process performed to non-ROI "C" 
for Cb, Cr components. As seen from Fig. 11B, quantized 
values of all transform coefficient (that is, quantized values 
of wavelet transform coefficient less than 2 s ) are shifted to 
LSB side by "S" bits for Cb, Cr components of non-ROI "C". 
[0073] In this manner, non-ROI tile "C" is displayed in 
monochrome as a result of missing a color information. 
[0074] Fig. 12 is a flow chart of ROI analysis process for 
each tile according to the second embodiment of the 
present invention. First, a transform coefficient with 
coefficient bit modeling being dissolved is generated (step 
41). Next, a dynamic range (lower limit to upper limit) of 
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generated transform coefficients is analyzed (step 42). 
Namely, the number of bits of each transform coefficient is 
detected. Subsequently, it is determined whether the 
detected dynamic range is beyond bit shifting amount "S" of 
5 the max-shift method read from a header contained in 
strings of JPEG 2000 file (step 43). 

[0075] As a result of step 43, when it is determined that 
the dynamic range is not beyond "S", the tile in progress is 
recognized as non-ROI tile "C", and a common process is 

10 performed for Y component while a bit shifting process is 
performed for Cb, Cr components so that all transform 
coefficients within the tile are shifted to LSB side by "S" 
bits (step 47). Thus, transform coefficients of color 
component corresponding to non-ROI become zero. This is 

15 the end of the analyzing process. 

[0076] On the other hand, as a result of step 43, when it 
is determined that the dynamic range is beyond "S", it is 
determined whether there is a transform coefficient less 
than "S" bits within the tile or not (step 44). As a result of 

20 step 44, when it is determined that there is not a transform 
coefficient less than "S" bits, the tile in progress is 
recognized as ROI tile "B" and a common process is 
performed for Y, Cb, Cr components and transform 
coefficients for which shifting resulted from the max-shift 

25 method being dissolved are obtained (step 46). This is the 
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end of the analyzing process. 

[0077] On the other hand, as a result of step 44, when it 
is determined that there is a transform coefficient less than 
"S" bits within the tile, the tile in progress is recognized as 
5 ROI boundary tile, and a common process is performed for 
Y component while a bit shifting process is performed for 
Cb, Cr component so that all transform coefficients are 
shifted to LSB side by "S" bits(step 45). Thus, transform 
coefficients of color component corresponding to non-ROI 

10 become zero and a common process is performed to 
transform coefficients corresponding to ROI so that 
transform coefficients for which shifting resulted from the 
max-shift method being dissolved are obtained. This is the 
end of the analyzing process. 

15 [0078] As described above, in second embodiment, 

specific processes are performed to ROI tile "B", ROI 
boundary tile "A", non-ROI tile "C" for luminance component 
and color difference component and then it allows only ROI 
in image data to be displayed in full color. As a result, it is 

20 possible to generate an output from which a ROI can be 
recognized properly and without omission. 

[0079] While the invention has been shown and described 
in detail, the foregoing description is in all aspects 
illustrative and not restrictive. It is therefore understood 
25 that numerous other modifications and variations can be 
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devised without departing from the scope of the invention. 



